nutrient medium that we used in our experiments. The medium had a pH of 6.5, a temperature of 21 22.1 °C and was not inoculated with microorganisms.
22
We first expelled inorganic C from the reactor medium, which will have been prevalent mainly in 23 the form of H 2 CO 3 (aq) and HCO 3
- (Stumm and Morgan, 1981) , by bubbling CO 2 -free air 24 through the medium for about 6 hours ( Supplementary Fig. 3 ). As the CO 2 concentration in the 25 reactor headspace approached zero ppm, its apparent δ 13 C became more and more negative 26 ( Supplementary Fig. 3 ).
27
We then switched from CO 2 -free air to gas 1, and let gas 1 bubble through the reactor medium
28
for about 12 hours. Both concentration and δ 13 C in the reactor headspace changed rapidly after 29 the switch and gradually approached 302 ppm and -13.2 ‰, the same as determined for gas 1 by 30 direct measurements (Supplementary Fig. 3 ; and see above).
31
The gradual increase in headspace CO 2 after switching from CO 2 -free air to gas 1 reflects the 32 build-up of H 2 CO 3 (aq) and HCO 3 -pools in the nutrient medium which are strong sinks for CO 2 .
33
However, when they reached their final sizes (dictated by temperature and pH of the nutrient 34 medium), they had no further net sink capacity as evidenced by the invariant headspace CO 2
35
concentration identical to that of the gas 1 bottle measured directly ( Supplementary Figs. 1, 3 ).
36
Thus, the system was in chemical equilibrium, which means that the H 2 CO 3 (aq) and HCO 3 -pool 37 sizes did not change anymore. The re-establishment of a constant δ 13 C of reactor headspace CO 2
38
at the same value as obtained by direct measurement of the gas bottle proved that the system had 39 also reached isotopic equilibrium, meaning that the δ 13 C of the export flux (measured reactor 40 headspace CO 2 ) was identical with the δ 13 C of the import flux CO 2 (from the gas bottle;
We then switched the gas supply from gas 1 to gas 2. Again, both concentration and δ 13 C 43 changed rapidly after the switch and gradually approached the values of the CO 2 measured 44 directly, i.e. 1015 ppm and a δ 13 C of -48.9 ‰ (Supplementary Fig. 3 ).
45
We then decreased the reactor temperature from 22.1 °C to 11.4 °C, a temperature range similar 46 to that used in the experiments of the main manuscript. Both sizes and fractionation factors of the carbonate pool system must have reacted (Vogel et al., 1970; Mook et al., 1974; Stumm and 48 Morgan, 1981; Szaran, 1997) , and due to the slow and gradual change in reactor temperature,
49
this translated into slow adjustments in reactor headspace CO 2 concentration and δ 13 C
50
( Supplementary Fig. 3 ). However, twelve hours after initiation of the temperature change, the 51 chemical and isotopic equilibria were re-established.
52
We then injected 2. 
58
At these three steady-states when bubbling gas 2, there will have been more or less pronounced 59 differences in the sizes and the isotopic signatures of the inorganic C pools, caused by 60 temperature and pH effects (Vogel et al., 1970; Mook et al., 1974; Stumm and Morgan, 1981; 61 Szaran, 1997), but this did not change the fact that in this open flow-through system, 62 concentration and δ 13 C of the import fluxes was the same as that of the export fluxes at steady-63 state.
64
Essentially, the only difference was that the source of CO 2 entering the reactor was not a gas 66 bottle, but respiratory activity of a microbial population.
67
In our chemostat runs ranging from 13 °C to 26.5 °C, there will have been some differences in 
